Abstract. A sandwich-type enzyme immunoassay system specific for human chorionic gonadotrophin (hCG) was prepared with the antibody Fab'-\g=b\-D-galactosidase complex and the antibody F(ab')2-immobilized silicone rubber solid phase by using a purified antibody to \ g=b\ subunit of hCG (hCG\g=b\).
Using 50 \ g=m\ l of serum sample, 6\p=n-\600mIU/ml of hCG in serum could be determined specifically with the same degree of precision as in radioimmunoassay but without sample interference with the assay. found that more than 10-fold purification of the antihCG had been achieved by the above procedures.
Preparation ofantibody F(ab')-¡,fragments
The purified antibody IgG was digested by pepsin (Sigma Chemical Co., St. Louis) and the resulting F(ab')2 frag¬ ments (which comprise a dimer of two identical units, the Fab' fragments, each with one combining site, linked by one disulphide bond) were separated with a Sephadex G-150 column as described by Kato et al. (1976) . This procedure effectively removed small amounts of hCG in the purified antibody preparation, which was contami¬ nated during affinity chromatography.
Anti hCGß F(ab')2 immobilized solid phase
Well washed silicone rubber pieces (3 mm in diameter, from Sanko Plastic Co., Osaka, cut into 4 mm-length) were immersed in a solution (0.3 mg/ml of 0.1 M sodium phosphate buffer, pH 7.0 containing 0.1% NaN3) of the antibody F(ab')2 fragments overnight at 4°C (Kato et al. 1977) . The silicone rubber pieces were washed successi¬ vely with 0.1 M sodium phosphate buffer, pH 7.0 contain¬ ing 0.1 M NaCl, 1 mM MgCl2, 0.1% bovine serum albumin from Armour Pharmaceutical Co., Chicago, and 0.1% NaN3) and store in buffer A at 4°C for at least one week before use.
The Fab'-ß-D-galactosidase complex was prepared by the method of Kato et al. (1976) using N,N'-o-phenylenedimaleimide (Aldrich Chemical Co., Milwaukee) as a bifunctional coupling reagent.
In brief, the F(ab')2 fragments prepared from the purified antibody IgG were reduced with 15 mM 2-mercaptoethylamine, and the resulting mono-valent Fab' fragments, containing sulphhydryl groups, were treated with excess N,N'-o-phenylenedimaleimide to introduce maleimide residues. Then the antibody frag¬ ments containing maleimide residues were reacted with ß-D-galactosidase from Escherichia coli (Boehringer Mannheim, Mannheim), which also contains sulphhydryl groups.
To evaluate the reactivity of the (anti-hCGß)Fab'-enzyme complex prepared as above, aliquots of the prepa¬ ration were passed through a small column (3 x 20 mm) of the hCG-coupled Sepharose 4B as described (Kato et al. 1976 Fig. 1 A. Cross-reaction of the assay system with hLH, hFSH, hCGa and hCGß are shown in Fig. IB . The hCGß reaction with the assay was about 140% of hCG on the basis of ng weight. However, hUH, hFSH and hCGct showed low cross-reactions (about 3, 0.1, and 0%, respectively) with the assay.
The effects of serum samples on the immuno¬ assay system were examined by adding various volumes of each sample, and the values of hCG estimated from the standard curve were plotted as a function of sample volume. As shown in Fig. 2 suggested that the maximal serum volume applic¬ able to the assay system was 50 (il, and indicated that the measurable levels of hCG ranged from 6-600 mIU/ml in serum.
The precision of the assay was tested by assaying three frozen sera 9 times in one day (within-run) or in duplicate in 7 consecutive assays (between-run).
As shown in Table 1 , the coefficients of variation in the assay were less than 11%.
To confirm the specificity of the present assay, serum samples taken daily from healthy women with ovulatory cycles were measured with the im¬ munoassay. As shown in Fig. 3 Serum hCG levels were determined by the present en¬ zyme immunoassay and hLH levels were estimated by a haemagglutination assay. galactosidase complex prepared from 10 mg of the purified antibody is sufficient for 16 000 assays, and is stable at least for 6 months at 4°C in buffer A. The antibody-immobilized silicone rub¬ ber solid phase is stable for one month at 4°C in buffer A.
More than 100 samples can easily be assayed in a day.
The inmmunoassay of hCG we present avoids the problems and limitations associated with radioisotopes, is useful in current laboratory medicine, and needs no special equipment.
